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Steven Tower 
Environmental Assessment Group 
Ern 
Attn: David Maxwell 

TREATABILITY STUDY ANNUAL REPORT - KN-XXX-96 

(CDPHE) which transmits the information for complying with the annual %:* re 
Enclosed is a draft letter to the Cobrado Department of PuMk Health and 

requirements of the Treatability Study exemption regulations contained within 
6 CCR, Section 261.4(f)(lO). This information must be provided to CDPHE no later 
than March 15, 1996. 

If you have any questions or require additmnal informatton, please contact Kyle Peter at 
extension 7752. 

Karan North, Division Manager 
Compliance & Performance Assurance 
Kaiser-Hill company, L.L.C 

Orig. and 1 cc - Steven Tower 

Endosures: 
1) Draft letter to CDPHE 
2) Treatabillty Study Annual Report 

cc w/endosures 
K. W. Ticknor - RMRS 
F A. Walker - RMRS 

cc: w/o enclosures 
K. G. Peter 
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Mr. Joe Schieffelen, Unit Leader 
Cobrado Department of Public Health 8 Environment 
4300 E. Cherry Creek South Drive 
Denver, Colorado 80222-1530 

Dear Mr. Schieffelin: 

The United States Department of Energy is submitting the endosed Annual Report of 
Treatability Studies for the Rocky Flats Environmental Technolooy Site in accordance 
with the Colorado Hazardous Waste Fbgulatrons 6 CCR, Section 261.4 (f)(ld) 

Should you have any questions, please contact David Maxwell at 9664017. 

Enclosure. 
1) Annual Reporting Requirement for Treatability Studies 

cc- w/enclosure 
S. Tower - W R R O  
D. Maxwell - DOERA0 
K. G. Peter - Kaiser-Hill 
F A. Walker - RMRS 
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In accordance wth 6 CCR, Seaon 261.4(f)(10), the following lnfomation is pmwded for 
Treatability Studies at the Rocky Flats Enwmnmentd Technology Site 

1. Mimate thenumber of studies and theamount of wasteexpectedto be used in tmatabh 'b 

60,993 kg of hazdmls wastes are scheduled for caleudar year (CY) 19%. 

studies during the calendar year 1996. 

Eleven techmlogies performing a total of 63 tmtabfity studies, involving a total of 

a) Polyethylene 7 'on of debris: 

Fir media 
Leaded drybox gloves, aad contaminated 
Inmrladon 
used absorbent 
Dry c4nnbustiiles 
Glovebox parts with lead 
-glass 
Wet combustibles 
Leaded drybox gloves, not acid contarmnated 
m p l a s d c  
Glass 
Ligbt metal 
wet ILM combustibles 
GrOMd glass 
Heavy nonsS metal 

In addition, to the above waste forms, the polyethylene m-on work wdl be 
completed on the lead matabihty studies begun m CY-95. 950 ks 

subtotal 25,450 kg 
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b) Thermoset resin macroencapsulauon of debns 

Filter media 
Leaded drybox gloves, acid contammated 
Insulahon 
used absorbent 
Dry ambumbles 
Glovebox parts wth lead 
Leaddm 
Wet combustibles 
Leaded drybox gloves, not acid contaminated 
LLM plmc 
Glass 
Blacktop, concrete, dut, and sand 
Light metal 
Mured IDCs outs& the PA 
Wet LLM combustibles 
Dry UM combustibles 
Ground glass 
Heavy non-SS metal 

In addmm, to the above waste forms, the therm- re8n macroencaparlmon wok Unll 
be completed on the beryllium contarmnated debm and lead heatabhty studies 
begun 111 CY-95 

Berylhum contaminated d e b  1500 kg 
Lead 865 kg 

subtotal 31,765 kg 

c) Destrumon of waste sllver mtrate soluhons kg 
d) Destruction of excess chenucal rmlfides arad cyamdes 100 kg 
e) UV Oxldatlon/destzuchon of excess orgawc chemicals 50 kg 
f) Stripping of mercury 

280 kg 
360 kg 

Two drums of crushed lamps (140 kg each) 
Two drums of mercury contaminated debris (140 kg and 220 kg) 

arMotal 640 kg 
g) Polyethylene Microencapsulaaon of each of the followmg. 

(Studies to begm thlrd and fourth Quarter CY-%) 
Indnerator ash 15 kg 
OU-2 IernedIahon SOLIS 15 kg 
Glass & ground glass 15 kg 
Excess chemicals 15 kg 
OU-5 ash 15 kg 
Sludges resulhng from pretreatment by preciprtation of the followmg wastes 

Acids 15 kg 
Analyacal lab soluhon 15 kg 
Sllver ~ t ~ i t t e  15 kg 
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In ad&hOn, to the above waste forms, the polyethylene microencapsulation work wdl be 
completed on tnxtabdty studies begun m CY-95 for 

18.5 kg 
0 5  kg 
21 kg 

subtotal 160 kg 

bY-Pass sludge 
rndmrum sludge 
fluid bed incinerator ash 

h) Cementaton of each of the followmg: 
(Studies to begin third and fourth quarter CY-%) 

ou-2 mmon so* 100 Irg 
Analytical lab solution 100 43 
GlaSS&gnoMdghSS 100 kg 
Excess amlReactive chemicals 100 43 
Ion exchange resin 1 0 0  ks 

submtal 5 0  Ls 
I) Mmwave solidificauon of each of the followmg. 

Fir  & oily sludges 
valious ashes 100 lrg 
pyrochemical salts 1 0 0  43 
Sand & Crucible 60 kg 

subtow 320 Irg 
J) Low temperatme themal desorphon of contamlnated oll (offsite TSE) lo00 kg 

8 

k) Calcining of mixed =due ash. 

2. Name, address, and EPA Identification number of the facility conducting the treatawility 
studies: 

~ W ~ T U R E ~ D E S O R E * T I [ O N ” ’ R E A T A B I U W ~ I E S  
CleznSonTectmicalCenter 
101 Technology Dr. 
Anderson. South Carolina 2%25 
EPA Identification Number SCD987588084 

AUUTHER~TAEUAYsluDIEs 
Rocky Fiats Environmental Technology Site 
POBox 464 
Golden, Colorado 804024464 
EPA Idenhfication Number CO7890010526 

3. The types (by process) of treatability studies conducted during calendar year 1995. 

Polyethylem macnmcap6ula~on of low-level mixed combushble debs and lead. 
Thermosetm 
Desnuction o=x- chemicals using an e ~ e c ~ a n i ~  chlorinaton process 
Stnpping mercury from spent fluorescent lamps umg a vacuum retort technology. 
Mmwave sohdlfication of OU-2 remediaaon soils 
Polyethylene u u c m e ~ n o n  of mcxnerator ash, by-pass sludge, spray dned salts, and 
cadmium sludge. 
Cememon of mcmerator ash, by-pass sludge, cadmium sludge, and mercury 
contamrnated fluorescent lamps 
Low temperam thermal desoqon of combustibles, sods & debns, and absorbents 

‘on of low-level wed lead and berylhm contarrrmated debns 
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4. The total quantity of waste in storage each day. 

a) Polyethylene macroencapsulation of lead and combustible debns 

No waste was "stonxi" dunog these studm. The samples wece collected, prepam& and treated as 
a conlmuous pmcess. The lead treatabdtty study occurred in Building 779, and the 
combustible debris matabiity study was performed in the Tent 5 Permacon on the 750 Pad. 

b) T h e r m o s e t m a c ~  'on of berylllm coataminated debris- 

Date 
06/27/95 
0711 1/95 
08/01/95 
08/15/95 
08/16/95 
09/19/95 
1Qf11/95 
10/26/95 
11/14/95 

Waste Added (kg) W&Trerrted(kg) 
15 

12 
182 

312 

c) Thermoset macm-on of lead: 

20 
38 

93 
80 
22 

Date Wpste Added (kg) 
07/25195 300 

Waste Treated 0 
08/15/95 56 

08/16/95 -165 (~tumed to storage) 

d) Cyatllde destruction of excess chemicals: 

Date WasteAdded w p s t e n e a w  
03/06195 500 grams (g) 
03/06195 500 I 
04/07/95 950 mdhhters (ml) 
04ml95 950 ml 

08/16/95 I 79 

e) Mercury stripping of fluorescent lamp 

Date Waste Added (g) 
07/25/95 26,781 
07/26/95 
08/15/95 3 1,75 1 
09/06/95 
09/19/95 

Waste Treated (g) 

3,617 

2,930 
20,234 

Waste in Storage (kg) 
15 
3 

185 
165 
127 
439 

266 
244 

348  

Waste in Storage (kg) 
300 ~~ 

244 
165 

0 

waste in storage 
500 g 

0 
950 ml 

0 

Waste in Storage (g) 
26,78 1 
23,164 
54,915 
5 1,985 
31,751 

7 
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f) Cementahon and polyethylene m i c m e ~ a h o n  of flludized bed manerator ash 

Date Action Waste W W  Wastein 

02/10/95 Adhtion 10,561 3 10,561 3 
02/13/95 Polyethylene Encapsulauon 851 3 9,710 0 
02/21/95 Cementahon 1,199 0 8311 0 
ou2u95 Cementation 1,200.3 7,31Q 7 
03E081p5 Polyethylene Encapsulanon 1,Ooo 0 6,310 7 
03/23/95 Polyethylene Encapsulation 835.0 5,475.7 
OSAl3/95 Addition 19,642 5 25,118.2 
06/13/95 Polyethylene hcapsulahon 3,688 0 21,430 2 
06/27/95 Polyethylene hcapsulation 343 7 21,086.5 

g) Polyethylene micmemapsdation of spray dned salt 

Added (g) Treated (g) Storage (g) 

Date Action WIlste WIlste 

03/16/95 Addition 5,939 2 
04/19/95 Polyethylene Encapsulation 1,306.3 
04f25/95 Polyethylene Encapsulaaon 1,29 1.8 
06/07/95 Polyethylene Encapsulation 1,077.5 
08/15/95 Addition 38,886.5 
12/21/95 TransfertoRDBiD -41,150.1 

Added (g) Treated (g) 
WaS&in 

s t o w e  (& 
5,939 2 
4,632 9 
3,341 1 
2,263 6 

41,150.1 
00 

h) Cementation and polyethylene microencapsulation of bypass sludge 

Date Action Waste WaSte Waste in 

05/03/95 Addition 26,615 6 26,615 6 
07/13/95 Lab Samples for TCLP 529 2 26,086 4 
07/17/95 Cementation 1,504 4 24,582 0 
07/18/95 Cementahon 1,503.6 23,078 4 
07/21195 Polyethylene Encapsulation 5000 22,578 4 
07/25/95 Polyethylene hcapulahon 9000 21,678 4 
07/27/95 Polyethylene Encapsulation 9093 20,769 1 
08/14/95 Cementation 2,100 4 18,668 7 
08/17/95 MoWre Balance 255 18,643 2 
08/22/95 Lab Samples for TCLP 1 2 5  3 18,517 9 

Added (g) Treated (g) Storage (g) 
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I) Cementahon and polyethylene micn>encap&hon of cadmium sludge 

Date 

09/11/95 
09/1 1/95 
09/11195 
09/13/95 
101031p5 
10103195 
10m/95 
1oED51p5 
1 w / 9 5  
lupsrps 

Action 

AddIhOn Bldg. 881 
Convelsion of sludge to sterate 
cdSte*WaSteIlebmed 
Archived 25 g of cd sterate 
Supped Cd sterate to Bldg. 779 
AdhtioninBldg 779 
Polyethylene Encapsulation 
Polyethylene EncapsuMon 
Polyethylene Encapsulation 
Cementation 

WaSk WllStt! 
Added (g) Treated (g) 

809.0 
8090 

2,202.3 
-25 0 

-2,177.3 
2,177 3 

476.4 
257.2 
290 7 
619.9 

Wastein 
Storage (g) 

809.0 
00 

2,202 3 
2,177.3 

00  
2,177 3 
1,700.9 
1,443 7 
1,153.0 

533.1 

J) ke.ntation of non-radioacbve mercury contaminated lamps: 

Date WcrsteAdded(g) W U t t ? l h l t d ( g )  waste in &orage (g) 
01/31p5 9,OOO 9,OOO 
01/31rps 1,800 7,200 
02/15/95 500 6,700 
08/14/95 1,900 4,800 

k) Mcrowave solid&.aoon of OU2 sod. 

Date Waste Added (g) 
03/07/95 10,OOO 
03108/95 
03/14/95 
03/14p5 
03/15195 
03/15/95 
03/16D5 
03/20195 
03/20195 
03/27/95 - 8,740 

Waste Treated (g) 

200 
200 
100 
100 
150 
150 
180 
180 

waste in storage (g) 
10,Ooo 
9,800 
9,600 
9500 
9,400 
9 3 0  
9,100 
8,920 
8,740 

0 

1) Low temperature thermal desorpon on-site studies: 

No waste was "stored" dunng the combushble study. The samples were generated from 
radmchve debns that was spiked wth the RCRA regulated substances pnor to testmg 

Date Waste Added (kg) waste Treated 0%) Waste in Storage (g) 
03/23/95 867 867 
03/27/95 143 724 
03/27/95 143 (tnxted) 867 
05/11/95 - 867 0 

m) Low temperature thermal desoxphon off-site studs 

Waste was dupped off-site for these tmtabhty studies (59 kg of used absorbents & 96 kg 
of wet combushbles), themfox, the records are mmtamed and reported by the tesang 
facrllty In south C W h  

3 
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5. The quantity and types of waste subjected to treatability studies (induding dates). 

a) Polyethylene m a c m a q m l a h  'on of cornbumble debns: 

The study was htmted on March 30,1995, when ooe lO-gallon sample of low-level 
rmxed combushble debns (7 kg) was sllcCeSsfuUy encapsulated. A single 55-gallon 
sample of low-level mixed combustible waste (23 kg) was encapmlated on May 4,1995 
The total amount of was& treated was 30 kilograms 

b)  polyethylene^ 'on of lead. 

The mudy W ~ S  initiated on J~ne 6,1995, when  ne 1O-gallon sample Of low-level lead 
(41.8 kg) was successmy eacapsutated. 

c) Thermosetmacnmqmb *on of beryulum contaminated debris: 

The study was initiated on J m e  27,1995, wth w i p t  of 15 kg of beryllium 
cantaminateddebris. Thefirst~nof12kgwasonJuly11.1995. Anadditienall82kg 
of deb& was added on August 1,1995. l b  rum wem completed in August: ZOkg on 
August 15,1995, and 38 kg on August 16,1995 On September 19,1995,312 kg wem 
delived to the tneatabjlity study uni~ The next two runs involved ad* mix with a 
hgher density. 'Ihese nms wexe peaformed on October 11,1995, (93.02 kg) and on 
October 26,1995, (79.97 kg). The last run m CY-95 mvolved 22.2 kg and was run on 
November 14,1995. M study will OCCUT in CY-96 

d) Thermosetmacroencapsulatr 'on of lead: 

The study was htiated on July 25,1995, with d p t  of 300 kg of lead. The first run of 
56 kg occurred on August 15,1995 wth a second run of 79 kg performed on August 16, 
1995 The mnainderof the lead was moved from thts study as no furthertests for this 
type of lead (m-PA geaerated lead bncks) we= planned. 

e) Cyamde destruction 

Tbe study was initialed on March 6,1995, wth dehvery of 500 grams of potass~um 
cyamde salt. The first test run was stamxi that same day (Marrh 6) and continued 
thmghMarch 13,1995. The &dual solution was tetaimd as the basis for a second test 
nul A silver decmlyte solution (950 mrllilltes) was received on April 7,1995, for the 
second nul This run was started on April 24,1995, and completed April 27,1995 

f) Mercurysmpping: 

The study was inmated on July 25, 1995, wth dehvery of 26.8 kilograms of crushed 
fluorescent lamp The fht test run was performed on July 26,1995, and treated 3 6 
kdogmms of waste Another shipment of 31 7 kilograms of fluorescent lamps was 
recaved on August 15,1995. A SeCoDd test m consisting of 2.9 kilograms of waste was 
performed on September 6,1995 A third test run on the spent fluonescent lamps was 
completed on September 19,1995, and treated 20 2 kilograms of waste 
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g) Polyethylene microencapsulaaon of fludized bed incinerator ash 

On February 10, 1995 the study began wth receipt of the waste Waste samples of 
coarse matend were encapsulated on February 13,1995, at 40 % waste by weight m low 
density polyethylene (LDPE) Waste samples of the coarse matenal were extruded on 
March 8, 1995, at 30 % waste by we& m LDPE On March 23, 1995, waste samples of 
finc matenal were extruded at 20,30 and 40 % waste by weight m LDPE Waste samples 
of the fine mated wece extruded with 30,40 and 50 % waste by weight ut LDPE on 
June 13,1995 On June 27,1995 waste samples of fine m a t e d  were encapsulated at 
40% waste by weight m LDPE mth Wnnt cxttudcr temperatwe profiles 

h) Polyethylene m i c m n ~ o n  of spray dned salt 

The waste was received in Building 779 on MaFch 16,1995. On Apnl19,1995, samples 
of waste were extruded at20,40 and 50 46 waste by weight in LDPE. Tbt waste was 
extruded at 35,40,45,50 and 55 46 waste by weight in LDPE on April 25,1995 A lower 
density plyethylem (LLDPE) was substituted for LDPE in tests on June 7,11)95, at 50 
46 by wezght waste. The remaisxler of the salt has b e e n t m s f m  to the RDBtD project 
scheduled for CY-96 

i) Polyethylene microencapsulation of bypass sludge: 

Personnel m Buddmg 779 meived the waste on May 3,1995. On July 21,1995, the 
waste was extrudexi in LDm at 30.40 and 50 96 by weight More samples under the same 
conditions we= extruded on July 25,1995, and July 27,1995 

J) Polyethylene microencapsuhon of cadmium sludge 

"he cadmium sludge under went a pretreatment (m Bud- 881) due to the 
concenmon of cadmwn Tlus treatment consuted of converbng the sludge mto 
cadrmum stemte on !September 11,1995 Twenty five grams of the cadmrum sterate were 
archived in bull- 88l(incase further pretmtment studies m required), the rem- 
&urn sterate was sent to Bddmg 779 on October 3,1995 The rsdmlum stem was 
shared wth the cementation treatabhty studies Samples we= first extruded on October 
4, 1995, at 20 and 30 % waste by weight tn LDPE More samples were extnrded on 
October 5,1995, wlule draw a vacuum and October 9,1995, at lugher extruder speeds 
Ad&honal tests rn needed as the first samples &d not pass TCLP 

k) Cemenmon of f l w d d  bed mcmerator ash 

Fluldrzed bed mcmemtor ash was received m Mdmg 779 on February 10,1995, and was 
&and with the polyethylene encapsulatron tmatabhty study Cementaoon samples, 
both wth and wthout fly ash, were med wth 20 % by weight of the coam ash on 
February 21, 1995 On February 22, 1995, samples both wth and without fly ash, were 
mixed wth 20% by weight of the fine flu- bed mcmrator ash 
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1) Cementatmn of bypass sludge 

On May 3,1995, the bypass sludge was received m Bud- 779 to be shared mth the 
polyethylene encapsuhon tmatabhty study Samples wth 20 and 30 % waste by weight 
were muted wrth cement and water on July 17, 1995 On July 18, 1995, samples mth 20 
and 30 % waste by we@ we= nuxed wrth cement, water and fly ash Samples of ash 
from adrfferentdrum wen rmxed at 30 and 40 %waste by weight mth cement, water and 
fly ash on August 14,1995 

m) Cementatmn of cadnuum sludge 

Cadnuum sludge was mived  on October 3,1995, to be shared wth the polyethylene 
encapsulation treatab&y study Four ddkrent sets of samples were d together on 
December 5,1995. 'Ihe four samples wee mmd, both with and wthout fly ash, and at 
20 and 30 %waste by @in water and ccmcat, 

8 
n) Microwave soliMcat~on of OU2 sod 

Ten kg of OU2 sod was xecaved on March 7,1995 A senes of e@ melts were 
pehrmed to generate samples fbr analysis 'Ihe ht run of 200 g occumd on 
March 8, 1995. 'Ihe next two samples (200 g & 100 g) were generated on March 14, 
1995 Two more samples (100 g & 150 g) were run on March 15, 1995 mth an 
a d d ~ t i d  sample of 150 g on March 16, 1995 Two final samples of 180 g each were 
run on March 20, 1995 

0) Low Temperaftue 'Ihermal Desoqtion of Sods aud Cleanup Debns 

The treatab&y study began with receipt of the OU2 sod on March 23,1995 On 
Mar& 27, 1995, 143 Irg was treated 

p) Low Temperature 'Ihermal Desowon of Combu&ble Debns 

The tmatabhty study began on March 21,1995 All combushble waste used m tlus study 
was creafed by Sprtuns the xad~oact~ve combushble debns generated vvlthrn the permacon 
wrth commonly fbund solvents i e carbon tetrachloride, toluene, and tnchlomethylene 
?[he first M of 3 75 kg of cornbmbles was performed on March 21,1995 Four 
add~t~onal runs of 3 75 kg each occurred on Apnl 11, 13, 19, & 20, 1995 

6. The final disposition of residues and unused samples from each treatability study. 

a) Polyethylene macroencapsuk&on 

All waste generated dunng these studtes was consumed m the treatabhty study fix 
combushble debns and lead No unused samples resulted from these stud~es After 
merit, the encapsulated samples were visually mspected, photographed, and are bemg 
stored m the treatablllty study areas The lead sample is currently archved m Bmldmg 
779 Arrangements are m process to add the combu&ble debns samples mto the waste 
mventory by placmg the treated waste mto permitted waste storage m Interim Status 
storage umt 25 
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b) Thermoset resm macroencapsul&on 

All waste generated dunng these d e s  is or was consumed m the treatability s t d e s  After 
conclusion of the W e s  the encapsuhd samples (lead and Berylhum umtamlnatcd debns) 
mll be wsually mspected, photographed, and placed m pemtted storage 'Ihe samples 
cutrenfty bemg stored m the tmatabilrty study area. 

c) Cymdedestruct~on 

No unused samples resulted h ttus study After treatment, the residual solutmns were 
verified to be below tmatment standards for total and arncnable cyantdcs Thc rtsldual 
solut~ons wen then tmsfimd to the Buildtng 374 Inqwd Waste Treatment F d t y  for 
final treatment (immobibntion) on June 21,1995 

d) MercurYfippmg 
8 

Treated samples were v e d e d  as berag below the U m v e d  Treatment Standard fbr 
"menwy - non-waste water fFom &rt" and have been classdiexi as mght low level 
wastc. T h l s m a t e d I S b e l n g s t o d m t h e ~ l I l y s t u d y ~  UntFCatedwastc 
rermuns m storage at the study slte amtmg final report gcneaon and a d e t c m o n  
of need for contmumg the treatabhty study 

e) Polyethylene microencapsulaon 

Polye&ylene w+ut generated dunng cleanup of the extruder has been placed m satellite 
accumuhon a m  779-2238 When the drum IS 111 it d go to 9O-day storage area 
799-1630 The treatabdity stud~es, d the exccptzon of nxtrate salts waste form, are 
overlappmg mto CY-96, and thedore, the remamder of the untrested waste firms are rn 
the treatabd~ty study ama for polyethylene microencapsul&on m room 270, Bdd~ng 
779 The r e m d e r  of the nitrate salts IS bemg reassigned to the RD&D ef€ort that wll 
b e p  m calendar year 1996 

f) Cemenmon 

Moist combWbles generated dunng cleanup of the tmtabhty studes has been placed m 
satelhe accumuhon area 779-2232 when the drum IS full it wdl go to W-day storage 
a m  799-1630 To mlLutruze the amount of waste taken out of storage for &es the 
cement and polyethylene mcroencapsul&on stuhes shared the sourct of untreated 
waste, therefbre, all non-used waste from cemenmzon studes is mcluded m the total 
quanoty m storage for the polyethylene studes 

g) Mcmwave 

All waste generated dunng t h ~ s  study was consumed m the tnatability study for 
polyethylene macroencapsul&on of combusttble debns All r e m  OU2 remd&on 
soil was placed m storage at Interun Status Umt 25 on March 27,1995 
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h) Low temperature thermal desorptton 

All waste generated dunng these on-site stu&es was consum4 m the treatablllty study for 
comb-ble debns ?he sod waste not used was rehuned along mth the treated sod on 
May 11,1995, to OU2 storage (55 1 Pad) The combusbbles were detemuned to be non- 
hazardous and were placed m a sttatght low-level combusbbles crate generated on the 904 
Pad 
For the waste sent offkite, the 6eat.d waste forms d be returned to Rocky Flats at the 
c011clmon of the tmatabiility M e s  A waste c l a d i a o n  determmat~m wdl be made 
upon recerpt at Roclry Flats 

7 .  A summary of spills or releases of waste material to the environment. 

None to report. 
B 


